Impairment of spatial working memory of rats in radial maze performance induced by ethylcholine mustard aziridinium picrylsulfonate (AF64A-P): retention curve analysis.
The effects of the cholinergic neurotoxin, ethylcholine mustard aziridinium picrylsulfonate (AF64A-P), on the spatial working memory in eight-arm radial maze performance were studied. Rats well-trained on radial maze performance were injected intracerebroventricularly with AF64A-P (0.05 nmol/each side) or artificial cerebrospinal fluid (A-CSF, 5 microliters). AF64A-P produced a selective reduction of choline acetyltransferase activity in the hippocampus. Rats treated with AF64A-P showed a significant decrease in the number of correct responses in baseline performance compared to rats injected with A-CSF. To examine whether the deficits might result from the disruption of memory, tests of memory retention were studied. Various delay intervals (45, 90, 180, or 360 min) were interposed between the fourth and the fifth choice, and the number of correct responses in the choices 5-8 were then examined as a function of retention intervals. Significant interaction of deficits in arm-choice accuracy induced by AF64A-P with retention intervals in the choices 5-8 was observed. Oxotremorine, a muscarinic receptor agonist (0.025, 0.05 and 0.1 mg/kg, ip), was able to reverse this deficit in a dose-dependent manner. These observations reveal a pattern of impairment of spatial working memory during prolonged states of central cholinergic hypofunction induced by intracerebroventricular administration of AF64A-P, which binds irreversibly to its receptor site.